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On behalf of Olin Corporation, please final enclosed for your review two copies of a 
closure certification letter for the Calcium Sulfate Landfill located at 51 Eames Street, in 
Wilmington, MA. 

Also included for your review is a Draft Post Closure Monitoring Plan. When you have 
had an opportunity to review these documents, it would be my pleasure to meet with you 
and Steve Morrow at your office to answer any questions and discuss your comments. 
Based on your input, we will revise the draft and submit a final Post Closure Monitoring 
Plan. Subsequently, Olin will put in place an appropriate financial assurance mechanism 
for post closure care, and record a notice of landfill operation in the registry of deeds. 

If you have any questions in the interim, please feel free to contact Steve Morrow with Olin 
Corporation at (423)-336-4511. 
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Project Manager 
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This Post Closure Monitoring (PCM) Plan for the Calcium Sulfate Landfill (CSL) is 
being submitted in support of the closure documents discussed with the Massachusetts 
Department of Environmental Protection (MADEP) in 2004 concerning a closure that 
formally occurred in 1988 under a MADEP approved (MADEP, 1988) closure plan (E.C. 
Jordan, 1986). The CSL is located upon a portion of land owned by Olin Corporation at 
its 51 Eames Street property, in Wilmington, Massachusetts. The landfill was permitted 
in 1974 (Board of Health, 1974) and operated between 1975 and 1987 for the disposal of 
approximately 37,000 cubic yards of gypsum, a calcium sulfate mineral. The approved 
and constructed cover system consists of a six inch thick low permeability soil layer and 
a three inch topsoil-vegetative support soil layer, which supports a very thick grass and 
clover cover. Groundwater data collected since 1988 at CSL wells is included in this 
PCM Plan and forms the basis for the proposed groundwater monitoring plan. 

1.1 Purpose and Scope 

The purpose of this PCM Plan is to identify the tasks and activities necessary to monitor 
the long-term effectiveness of the CSL closure and to verify that public health, safety, 
and the environment are adequately protected. This PCM Plan was prepared in 
accordance with 310 CMR 19.140(4). The post closure period normally lasts for at least 
30 years, unless a waiver of this requirement is approved by the MADEP (310 CMR 
19 .142). Monitoring, inspection and maintenance of the CSL will be conducted in 
accordance with the requirements of this document, upon MADEP approval. Olin is 
requesting that the 30 year Post Closure monitoring period commences in 1988 consistent 
with the date of closure, and in consideration that Olin has maintained and monitored the 
facility since that time. 

This landfill PCM Plan describes: 

• annual maintenance and inspection of the landfill, including annual inspection 
of the cap, monitoring wells, and access roads, and periodic mowing of the 
vegetation to prevent the growth of trees; 

• groundwater monitoring; 
• maintenance of survey benchmarks, 
• maintenance activities and corrective measures to be undertaken should 

inspection data indicate they are necessary, 
• biennial reporting requirements, and 
• anticipated annual costs to conduct PCM activities. 

This document is organized as follows: 

Section 1.0 presents the purpose and scope of this PCM Plan and site background which 
includes a facility description. 

Section 2.0 presents regulatory requirements and the scope of this PCM Plan. 
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Section 3 .0 discusses the inspection plan for the landfill cover, monitoring wells, and 
access roads. 

Section 4.0 discusses the results of groundwater monitoring that has occurred since 1988 
and presents the proposed monitoring plan for post-closure groundwater sampling, 
analysis, and biennial reporting. 

Section 5. 0 presents the nature of potential maintenance activities that may be undertaken 
at the site. 

Section 6.0 presents estimated annual costs for PCM activities. 

1.2 Site Background 

1.2.1 Site Description 

The CSL, shown in Figure 1, is located at the southwest comer of the 51 Eames Street, 
Wilmington, Massachusetts property (the Site). The CSL location and plans were 
approved by the Massachusetts Department of Public Health(MADPH) on January 16, 
1974, and the Town of Wilmington Board of Health on October 11, 1974. The Site was 
operated as a mono-fill throughout it operational history, from 1975 to 1987, receiving 
fill material consisting of fine-grained gypsum sediment. The CSL is approximately 2.5 
acres in size with a volume of approximately 37,000 cubic yards. In 1987 the CSL was 
capped, covered with top soil, and seeded with final closure status requested in 1988. 

The CSL is located immediately north-west of the Woburn Sanitary Landfill (WSL). The 
WSL is approximately 40 acres in size. Both the CSL and WSL lie within the confines of 
the Mystic River watershed basin. Groundwater flow in the vicinity of the CSL is toward 
the southwest, with a component of flow toward the east. 
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Inspection, monitoring, and maintenance activities for the CSL shall be performed in 
compliance with an approved closure agreement with MADEP. 

2.1 Inspection, Monitoring, and Maintenance Activities 

Regulations applicable to inspection, monitoring, and maintenance activities at the CSL 
include: 
310 CMR 19.142 - Landfill Post-closure Requirements 

2.2 Health and Safety 

Personnel shall at all time follow safe working practices while conducting post-closure 
activities. Hazards associated with inspection, monitoring, and maintenance activities 
include basic physical hazards associated with slips, trips, and falls, and operation of 
heavy equipment, including tractor-mounted lawn mowers. 

Environmental monitoring of the CSL will include collection of groundwater samples 
which, based on many years of results, do not contain hazardous substances. Therefore 
groundwater sampling will be conducted in modified level D protective personnel 
equipment (PPE) including nitrile or latex gloves, safety glasses, and steel toed boots. 

The CSL does not contain wastes that would normally be expected to generate methane, 
hydrogen sulfide or other potentially hazardous gases, and monitoring for explosive or 
oxygen deficient environments is not required. 
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The following subsections discuss the inspection plan for the CSL. The inspection plan 
provides the procedures for visual inspection of the landfill cap, monitoring wells, and 
access roads. 

Components of the inspection plan include: 

• visual inspections, and 
• reporting 

3.1 Cover System Inspection 

Visual inspection shall be performed to identify evidence of: 

• erosion of the cap system and drainage features; 
• differential settlement resulting in soil cracking or ponded water; 
• seeps; 
• animal burrows; 
• vegetative distress; 
• presence of rnoted species (trees and shrubs) on the cap; 
• damage to monitoring wells; 
• deteriorating equipment such as fencing, gates, and drainage structures; and 
• deterioration of access roads. 

Olin personnel have monitored and maintained the CSL since 1988. Site inspections 
shall be conducted by Olin personnel under the review of a third party consulting 
Massachusetts Registered Professional Engineer, or conducted by another qualified 
professional approved by the Department. Observations shall be recorded in writing as 
quantitatively as is practical, and photographs will be taken as a supplement if deemed 
appropriate by the inspector. The estimated length, width, depth, and location of any 
observed erosion channels, depressions, or seeps shall be recorded. The locations of 
animal burrows will be noted if observed. Vegetative stress shall be described according 
to location, aerial extent, and nature of distress. The presence and location of rooted 
species, such as trees and shrubs, shall be noted. The condition of the access roads, the 
benchmark location, drainage ditches, posts, gates, locks, and signs shall be observed. 
The condition of the groundwater monitoring wells shall be evaluated at the time of 
sampling and during the annual inspection. Potential causes of any damage will be noted, 
and repair and preventative measures shall be recommended. Observations will be 
summarized in a letter report following each inspection and retained for inclusion in the 
Biennial Report. The inspector shall fill out an inspection fomi, an example of which is 
provided in Appendix A. 

The CSL does not have a leachate collection system and there are no culverts. The cap is 
elevated above surrounding grades and is separated from the WSL by a drainage swale. 
Since the CSL is a monofill of calcium sulfate and has no organic content, it does not 
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generate gases. Therefore the cover system was not designed and was not constructed 
with passive gas vents or gas recovery wells. The current vegetative cover is thick, 
healthy and shows no signs of past or existing stress or degradation from gas migration or 
the presence of leachate seeps. 

If conditions detrimental to the cover system and drainage structures are observed, then 
an assessment of the cause of those conditions will be undertaken by the inspector, in 
consultation with Olin to identify appropriate corrective measures in accordance with 
Section 5.0, the Maintenance Plan. 

3.2 Inspection Schedule 

The vegetative cover over the low permeability cap has been well established and has 
been mowed annually at the CSL for nearly 16 years, and currently shows no signs of soil 
loss, erosion, slumping, animal borrow, degradation or stress. Visual inspections will 
therefore be conducted annually, preferably in the spring of each year, for the duration of 
the post closure period. A spring inspection will allow any observed deficiencies to be 
reported to the MADEP, if required, and any corrective measures implemented during 
appropriate weather conditions in the summer or fall months. 

3.3 Reporting 

Consistent with 310 CMR 19.142(6), during the post closure monitoring period, results of 
the landfill inspections shall be documented in a letter report and submitted to MADEP 
every two years as part of the Biennial PCM Report. The letter report will contain a 
narrative description of the inspection activities, conditions observed, and any 
maintenance activities that occurred over that period. Additional discussion of the · 
reporting requirements is contained in Section 4.3 
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The following section presents the results of groundwater monitoring that has occurred at 
the CSL monitoring well locations since 1981 and proposes a monitoring well network 
and monitoring strategy for the PCM period. The monitoring plan provides 
the procedures for sampling, analysis, and reporting of CSL groundwater conditions. 

As stated previously,. the CSL does not contain municipal solid waste or other organic 
waste that would generate gas by biological decomposition, and accordingly, the CSL 
closure was not designed with a gas venting system. There are no streams or other 
natural surface water bodies in immediate vicinity of the CSL. Two stream segments, 
named the Ephemeral Ditch and the South Ditch, are located within the 51 Eames Street 
property, are located north of the CSL. These surface water bodies will be monitored 
under the CERCLA program. Therefore, the environmental monitoring for the CSL 
PCM Plan is restricted to groundwater. The monitoring program described herein 
pertains to wells associated with the CSL and which are located along all four sides of the 
perimeter of the landfill. Other groundwater monitoring wells currently exist both on and 
off the 51 Eames Street Property which will also be monitored under the CERCLA 
program. Since these other groundwater and surface monitoring will be conducted under 
CERCLA, the monitoring program proposed at the CSL will be restricted to wells 
installed at the landfill to avoid duplication of sampling efforts. 

4.1 Groundwater Monitoring Data 

Table 1 presents an analyte sampling matrix that summarizes the groundwater monitoring 
program that has occurred at CSL between May 1988 and March 200~. The matrices 
indicate the number of individual analytes within a parameter type (e.g., volatile 
organics) that were analyzed during each unique sampling event which is identified by 
sample date. The locations of these wells are shown on Figure 2. 

Table 2 presents analytical results for all detected analytes groundwater monitoring wells 
at the CSL. The table compares results to water quality standards including Federal and 
State Maximum Contaminant _Levels (MCLs), Secondary Maximum Contaminate Levels 
(SMCLs), and Massachusetts Contingency Plan (MCP) drinking water guidelines 
(ORSGs), the latter two of which are recommended guideline values for aesthetic quality 
of drinking water (color, odor, and taste). These aesthetic guideline values are not based 
on human health effects. 

In 1999 Olin conducted a geochemical assessment of the groundwater data to 
discriminate between groundwater related to the CSL and other potential sources of 
groundwater impacts such as the WSL which abuts the CSL (Geomega, 1999). Since the 
CSL is a monofill of calcium sulfate mineral precipitates (gypsum), general water quality 
impacts should be primarily soluble calcium and sulfate in a stochiometric ratio 
consistent with mineral chemical composition and solubility. In it's report, Geomega 
indicated that groundwater concentration ratios for calcium to sulfate should approach the 
theoretical stochiometric ratio of 0.4 : 1.0 expected from the leaching of gypsum. 
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Evaluation of calcium to sulfate ratios indicates that CSL impacted groundwater is 
limited to the immediate vicinity of the CSL. When both calcium concentrations and 
calcium to sulfate ratios are included in this evaluation, the clearly impacted CSL wells 
include SL-5, and SL-6. 

4.1.2 Summary of Geologic and Hydrologic Conditions 

The CSL groundwater monitoring wells were installed in November, 1987 along all four 
sides of the landfill and include SL-1D, SL-2, SL-3, SL-4, SL-5, SL-6, SL-7 and SL-8 
(Figure 2). The wells on the western side of the site (SL-1, and SL-2) encountered 
bedrock from 12 to 13 feet below ground surface (bgs) and were cored to approximately 
15 feet. Bedrock is overlain by medium dense to dense fine sands, and coarser sands and 
gravel with some inorganic silt. The wells are screened over a ten foot interval in the 
shallow bedrock and overlying sand. The well on the southern side of the CSL, SL-3, 
encountered bedrock at 19 feet, which is overlain by similar sands and gravels. Bedrock 
was cored at this location to 21 feet and a ten foot well screen was set from the bottom of 
the boring. SL-4 was drilled to the east of SL-3 and encountered bedrock at 13 fewet, but 
was dry. On the eastern side of the CSL, SL-5 and SL-6 encountered bedrock at 13 feet 
and 19 feet bgs respectively. Approximately 2.5 to 2.0 feet of bedrock was cored in each 
boring respectively, and a ten foot well screen set from the bottom of the boring into the 
overlying fine to medium sands and gravels. Along the northern side of the landfill the 
boring for SL-7 encountered bedrock at 7 feet and was cored to 10 feet bgs. Bedrock 
here is overlain by fine sands, and medium to coarse gravels. A five foot well screen was 
installed from the bottom of the boring up into the sands and gravels. SL-8 encountered 
bedrock at three feet bgs, overlain by fine to coarse sands. The boring was cored to six 
feet and a five foot well screen was set from the bottom of the boring. 

Based on observed bedrock elevations and bedrock exposures to the north of SL-8, and to 
the south east of the CSL, a bedrock ridge is interpreted to run under the landfill with the 
axis aligned from the southeast to northwest comer. Bedrock slopes off to the northeast 
and to the south west which influences the thickness of overburden deposits and the 
directions of groundwater flow in vicinity to the site 

The most comprehensive groundwater elevation data sets for the CSL wells collected 
over ten years from 1988 to 2001 are provided in Table 3. These data indicate that the 
highest groundwater table elevations occur in the vicinity of SL-8 and SL-7, which are 
upgradient to the CSL. A broad groundwater divide or small mound may extend a short 
distance south under the western central portion of the landfill resulting in a somewhat 
radial groundwater flow pattern from the north end of the CSL. The interpreted 
groundwater flow direction from SL-8 has a component to the east and southeast toward 
SL-6 and SL-5, south toward SL-3, and southwest toward SL-ID, and SL-2. 

4.1.3 Summary of Individual Groundwater Monitoring Well Analytical Results 

The analytical results for the CSL monitoring wells are discussed below with respect to 
regulatory standards and guidelines. This discussion is focused on inorganic and organic 
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analytes that have a regulatory guideline, have been detected and have exceeded a 
regulatory guideline which in the majority of instances includes the secondary water 
quality guidance values. These data are discussed from upgradient to down gradient 
locations. 

Upgradient CSL Well Locations 

Groundwater from SL-8 was sampled and analyzed in 1998 for sulfate, which was 
detected at a concentration of 40.3 mg/L, and was well below the SMCL of 250 mg/L. 

Groundwater from SL-7 was also sampled and analyzed in 1998 for sulfate, which was 
detected at a concentration of 10.4 mg/L, and was well below the SMCL of 250 mg/L. 

CSL Perimeter Groundwater Monitoring Well Locations 

Groundwater from SL-lD was sampled between the years of 1988 and 2004. Analysis 
has included volatile organic compounds (VOCs), semi-volatile organics compounds 
(SVOCs) pesticides and polychlorinated biphenyls (PCBs), EPA target analyte list 
metals, other inorganics, and field parameters. Sulfate, dissolved aluminum, and 
manganese have been detected above SMCLs. In 1992 aluminum was detected between · 
0.13 and 0.28 mg/L which was above the SMCL of 0.05 mg/L. In 1998, manganese was 
detected at a concentration of 0.065, which was above the SMCL of 0.05 mg/L. Sulfate 
was detected once at 330 mg/Lin May of 1988 which was above the SMCL of250 mg/L. 
Since December 1989, sulfate has remained below the SMCL. 

Groundwater from SL-2 was sampled between the years of 1988 and 2004. Analysis has 
included a short list ofVOCs and SVOCs, metals and inorganics. Total chromium and 
bis(2-ethylhexyl) phthalate (BEHP) were each detected once above MCLs. In November 
1989 total chromium was reported at 0.51 mg/Land was above the MCL of 0.1 mg/L. 
BEHP was reported at 0.007 mg/L, which was above the MCL of 0.006 mg/L. BEHP is 
also a common sampling and laboratory contaminant. Sulfate has also been detected, but 
at concentrations below SMCLs. 

Groundwater from SL-3 was sampled between the years of 1988 and 1998. Analysis has 
included a short list ofVOCs and SVOCs, metals and inorganics. Sulfate has 
consistently been detected in a concentration range from 460 to 790 mg/L which is above 
the above SMCL of 250 mg/L. Dissolved manganese was detected at a concentration of 
0.623 mg/Lin April 1998, which was above the SMCL of 0.05 mg/L. 

Monitoring well SL-4 was dry and therefore was not sampled historically. 

Groundwater from SL-5 was sampled between the years of 1988 and 1998. Analysis has 
included VOCs, SVOCs pesticides and PCBs, EPA target analyte list metals, other 
inorganics, and field parameters. Sulfate, manganese, dissolved manganese, total 
aluminum, and iron have been detected above SMCLs, nickel detected above the MCL 
and sodium detected above the Massachusetts Contingency Plan (MCP) drinking water 
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guidelines (ORSGs). Sulfate concentrations ranged from 1,100 to 2,400 mg/L. In 
December 1991 total aluminum was detected at 12 mg/L which is above the SMCL of 
0.05 mg/L, total iron was detected at 0.425 mg/L which was above the SMCL of 0.3 
mg/Land dissolved manganese was detected at 0.486 mg/L which was above the SMCL 
of 0.05 mg/L. Sodium was detected in April 1998 at a concentration of 47.8 mg/L which 
was above the ORSG of 20 mg/L. 

Groundwater from SL-6 was sampled between the years of 1988 and 1998. Analysis has 
included VOCs, SVOCs pesticides and PCBs, EPA target analyte list metals, other 
inorganics, and field parameters. Sulfate, chloride, TDS, dissolved aluminum, 
manganese were detected above SMCLs and sodium was detected above the ORSGs. 
Sulfate was detected above the SMCL of250 mg/Lat concentrations ranging from 370 to 
1,500 mg/L. Chloride was detected above the SMCL of 250 mg/L twice in 1992 at 
concentrations of 400 and 680 mg/L. Dissolved aluminum exceeded the SMCL during 
the same period. Chloride was below SMCLs in all other samples analyzed from 1988 to 
1998. TDS was detected above the SMCL of 500 mg/Lat a concentration.of 2,050 in 
1998. In 1998, and 1992 dissolved manganese was detected three times above the SMCL 
of 0.05 mg/Lat concentrations ranging from 5.02 to 11 mg/L. 

Monitoring data from perimeter wells indicate that groundwater impacts are principally 
related to dissolution of calcium sulfate (gypsum). Organic compounds (VOCs, SVOCs) 
are not present with the exception of low level detections of BEHP. 

4.2 Proposed Post Closure Groundwater Monitoring Program 

An appropriate long-term monitoring program well network normally includes 
upgradient, and down gradient wells. The historical groundwater monitoring data set for 
the CSL is sufficient to select appropriate analytes, parameters, and associated analytical 
methods for groundwater monitoring and define which wells should be included in a 
monitoring well network. This data set is consistent with the disposal history of the site 
which was restricted to calcium sulfate (gypsum) residuals. The following subsections 
propose a long term monitoring program which includes discussion of the monitoring 
well network, a sampling and analysis program, sampling schedule, data management, 
data evaluation and reporting requirements. 

4.2.1 Monitoring Well Network 

On the basis of historical groundwater data results, and conclusions from the 1999 
geochemical investigation, the following monitoring wells are recommended for the 
long-term monitoring program: 

Upgradient Wells 
SL-8 
SL-7 
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Down Gradient Wells 
SL-1 
SL-2 
SL-3 
SL-5 
SL-6 

4.2.2 Sampling Procedures 
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Samples will be collected, to the extent practical, in accordance with the EPA Region I 
Low Stress (low flow) Purging and Sampling Procedure for the Collection of Ground 
Water Samples from Monitoring Wells, (USEPA, 1996). A number of the monitoring 
wells have short screen lengths (five feet) and limited saturated thickness during seasonal 
low water table conditions, due, in part, to the shallow depth to bedrock. The overburden 
aquifer likely has low to moderate hydraulic conductivities (fine sands, with some 
medium to coarse sands) and the minimum drawdown requirements of the low flow 
procedure may not be practical to achieve in some wells, at certain time~ of the season. 
In the event the minimum drawdown criteria cannot be achieved at the lowest obtainable 
flow rates an alternative sampling approach may be used. This alternative approach 
would include purging the well dry and allowing it to recharge then collecting the water 
from the recharged groundwater, without recording in-line flow through cell water 
quality monitoring parameters. Under standard low-flow procedures, field parameters 
(pH, specific conductance, oxidation-reduction potential, dissolved oxygen, and 
temperature) will be measured through a low flow cell, and recorded at five minute 
intervals. Turbidity will be measured with a separate instrument from a "T" located 
before the inlet to the flow through cell. When these water quality parameters are stable 
(within 10% in three sequential measurements), the groundwater sample will be 
collected, prior to entering the low flow cell. 

Under the low flow procedure, samples will be collected through a dedicated sample tube 
placed in the center of the well screen using a peristaltic pump (Geopump). Each well 
currently has a dedicated sampling tube. Dedicated sampling equipment will not need to 
be decontaminated. Non-dedicated sampling equipment, if used, will be cleaned with a 
non-phosphate detergent (liquinox), and rinsed with de-ionized (DI) water. One rinse 
blank sample would be collected for each analyte group during each sampling event, if 
non-dedicated sampling equipment is used. 

4.2.3 Analytical Program 

Under authority of CMR 19.132 (l)(h) the MADEP may approve an alternate list of 
monitoring parameters based on review of past monitoring results or other relevant 
information. Prior sampling at the CSL has included analysis ofVOCs, SVOCs, 
pesticides, PCBs, metals and other inorganics. The CSL is a monofill of calcium sulfate 
mineral precipitates, and is not a source of organic contaminants. Analysis of samples for 
organic compounds is therefore not proposed. 
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Historical data indicates that groundwater at the CSL has exceeded the SMCL for sulfate, 
calcium and certain metals. These parameters comprise the proposed monitoring 
analytical program. 

An initial year of quarterly sampling would be conducted to re-establish a seasonal 
baseline data set for the proposed monitoring wells. This initial quarterly sampling 
program will include analysis for the following parameters: 

Total dissolved solids; 
Alkalinity; 
Sulfate; · 
Chloride; 

Dissolved metals including calcium (Ca), Sodium (Na), aluminum (Al), manganese (Mn), 
iron (Fe), chromium (Cr), and nickel (Ni); and 
Total metals including Ca, Al, Mn, Fe, Cr, and Ni. 

After the first year of monitoring the data will be reviewed and any revision to the 
sampling frequency and parameter list would be proposed as discussed in Section 4.5. 

These parameters will be analyzed by a Massachusetts certified laboratory using the 
following methods, with the following container, preservation and hold time 
requirements. Practical quantitation limits or laboratory reporting limits that meet or are 
below the state or federal drinking water standards, MCL or other applicable standards 
established in a permit will be achieved for each analyte tested. · 

Parameter(s) Analytical Method(s) Containers !lfld HoldTimes 
,·. 

Preservation ,, 
,, 

' · . 

Alkalinity Standard Method 2320B 250 ml Poly 4°C 14 days 
Total Dissolved Standard Method 2540C 125 ml Poly 4°C 7 days 
Solids; 
Sulfate/Chloride 300.0, 375.2 125 ml P 4°C 28 days 
Metals (Ca, Al, Mn, 6010B 500 ml Poly HNO3 6 months 
Na, Fe, Cr, Ni) to pH<2 
Water Quality Field measured in a flow NA Analyze . 
Parameters (in-situ), through cell using a Immediately 
including: pH, Horiba U22 or 
temperature, equivalent meter. 
turbidity, specific Turbidity by a separate 
conductance, and Hach 2100P / Lamotte or 
dissolved oxygen equivalent instrument 

from "T" in sample tube 
prior to flow through 
cell. 
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Level II data packages will be requested from analytical laboratory which provides the 
data reports that support QA/QC reviews specified in the MADEP MCP data 
enhancement program. 

Sampling Quality Assurance and Quality Control (QA/QC) shall include collection of 
field duplicate samples at a frequency of 20 percent, per parameter analyzed, and at a 
minimum one per sampling event. A separate sample for a laboratory matrix spike 
sample will be collected at the same frequency for inorganic analytes. A temperature 
blank will be provided in all sample cooler shipments. 

4.2.4 Monitoring Schedule 

Under authority of CMR 19.132 (l)(d) the MADEP may approve an alternate schedule 
for groundwater monitoring. Sampling and analysis of groundwater from the monitoring 
well network presented in Subsection 4.2.1 shall be conducted on a quarterly basis for the 
first year and on an annual basis thereafter at the acceptance of the MADEP. The first 
year of quarterly monitoring shall be used to re-establish baseline conditions and to 
ascertain if seasonality effects are apparent in the data set. During this first year of 
sampling, both unfiltered and filtered (0.45 micron filter) samples will be submitted for 
metals analysis to validate the effectiveness of low flow sampling at these specific 
monitoring wells. 

The second and subsequent year annual monitoring events shall target groundwater 
conditions that exhibited maximum analyte concentrations from the baseline quarterly 
sampling. A review of the first year of quarterly data will be conducted to evaluate the 
comparability of filtered versus unfiltered sample data. Subsequently a recommendation 
will be made to the MADEP to either continue both protocols or discontinue one 
procedure after the first year of groundwater monitoring. 

4.2.5 Sample Records, Analysis Records and Data Reporting 

Field sampling records will be maintained in a field sampling logbook. For each sample 
collected and analyzed, the date, time and location will be recorded as well as any other 
applicable field observations (weather conditions, visual observations of water (clarity 
etc)). A field data record for low flow sampling will also be filled out as part of the 
sampling documentation for reporting purposes. Each sample will be provided with a 
unique identifying number according to the general format below. Samples will be 
shipped under chain of custody. An example field data record is provided in Appendix 
B. Monitoring well construction logs are provided in Appendix C. 

Sample identification will generally adhere to. the following 14-digit system: 

Digits 1,2,3,4 

Digits 5,6,7,8,9,10 

Sample location. Four digits excluding dashes, (e.g., SL-05). 

Sample date. Six digits excluding colons in a MM:DD:YY format. 
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Digits 11, 12, 13 Sample type. Field sample =XXX, QC samples as follows: DUP 
= field duplicate, MSD = matrix spike duplicate, 

Equipment Rinse Blanks, ifrequired, will be treated as a Sample Location (e.g., EB-01) 
followed by the sample date, and the sample type CSL as a location identifier. 

Level II laboratory packages will be requested from the laboratory to support review of 
the groundwater analytical data in accordance with requirements specified in the MCP 
data enhancement program. Upon receipt, the data from the laboratory will be reviewed 
to verify laboratory internal QA/QC data quality indicators. Reviewed data will be 
maintained by Olin for storage and future retrieval for reports. 

4.3 Post Closure Monitoring Reports 

Consistent with 310 CMR 19.142 (6), the Owner, or successors, or assigns, shall submit a 
report every two years during the post closure period which describes the results of 
landfill inspection and groundwater monitoring program. The report will describe results 
of visual inspections as described in Section 3 .1 , and any corrective actions for observed 
deficiencies. 

Consistent with 310 CMR 19.132 (l)(f-g) reporting of groundwater monitoring results 
shall include a tabulated summary of data with a discussion of the results and a trend 
analysis. Any issues of concern will be identified. Monitoring data shall be tabulated in 
tables, discussed and plotted to indicate any data trends. The report will include a site 
plan showing sampling locations, interpreted direction of groundwater flow, and 
distribution of contaminants, if present above MCLs. The report will include all field 
QA/QC information, and copies of the chain of custody forms. Static water table 
elevations and bottom of well elevation at the time of sampling will be provided. After 
the first year of quarterly sampling, the data will be evaluated to determine if the low 
flow total metals data is consistent with the (filtered) dissolved metals results. If both 
data sets are in agreement a letter report shall be prepared and submitted to the MADEP 
with a request to discontinue one of the two protocols (filtered vs. unfiltered). 
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5.0 Maintenance Plan 

Items identified during the site inspection requiring corrective maintenance shall have 
repairs commence within 60 days of the inspection date, provided weather or access do 
not restrict repair activities and the scope of repairs can reasonably be started or 
accomplished within the 60-day period. Reports of maintenance activities will be 
provided to the MADEP with the Post Closure Monitoring Biennial Report. 

5.1 Cover Maintenance 

The vegetative cover shall be maintained to achieve the objectives of preventing the 
growth of deep rooted, woody species, and to encourage the development of good grass 
growth. As has occurred since 1988, cover maintenance shall include mowing or hand 
culling of woody plant species at an appropriate frequency to achieve these objectives. 

5.1.1 Reseeding of Deficient Areas 

Areas noted during inspections to have poor vegetative growth shall be repaired and 
reseeded in accordance with the seed mix specified below and application methods 
according to Massachusetts Erosion and Sediment Control Guidelines for Urban and 
Suburban Areas (MADEP, 2003), or as accepted by the MADEP. 

Recommended· Seed Mix ·. 
Seed Type 

Tall Fescue (Alta or K31) 
Perennial Ryegrass (Manhattan) 
White Clover 
Red F escue ( creeping) 

*PLS - Pure live seed by weight 
Spring seeding (May 15 to June 15) is acceptable 

PLS * per acre (lbs.) 

20 
20 
15 
30 

Fall seeding (September 1 to September 15) is recommended. 

5.1.2 Repairs to Cover System 

Animal burrows into the vegetative soil will be filled and seeded in accordance with 
above seed mix. Burrows which penetrate the low permeability layer will require 
replacement in kind. Elimination of animal problems may be accomplished through 
trapping and relocating or extermination. To date, animal burrows have not been 
observed at the CSL. 

Erosion of the soil cover or locations of ponded surface water on the cap shall be repaired 
as needed and in a manner that provides a long-term solution to such damage. The 
activities required to repair erosion of the cover will depend on the extent of damage. At 
a minimum, an eroded area shall be excavated to the vertical and lateral extent of the 
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lowest affected cover component and reconstructed. The disturbed area shall then be 
mulched and seeded in accordance with Subsection 5 .1.1 above. 

5.2 Roadway Maintenance 

Periodic maintenance of the access roads may be necessary. Drainage ditches will be 
kept free-draining, and the effects of any unauthorized use of the roadside, shall be 
repaired as necessary. Regrading and/or placement of additional aggregate base material 
may be necessary at some time in the future, though it is not anticipated at this point in 
time. Substantial erosion or deterioration of the road bed and road-side drainage ditches 
would require reconstruction efforts. Repairs to the roadbed shall be consistent with 
standard industry practices and the grades and slopes of the surrounding areas. 

5.3 Drainage Structure Maintenance 

If maintenance of drainage features is required, including road-side ditches, as identified 
during site inspections, repairs will be conducted such that the final grades of all repaired 
areas conform to the grades and slopes of the surrounding areas. 

5.4 Gated Access Maintenance 

Fence maintenance will include oiling gate hinges and replacing locks on an as needed 
basis. Holes in the chain-link identified during the monitoring program will be repaired 
as needed. Minor erosion rills or animal burrows beneath the fence will be identified and 
repaired as necessary. 
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Olin has a full time, on-site maintenance staff of two individuals at the 51 Eames Street 
Facility. These personnel, who are appropriately trained to conduct environmental 
sampling, are available at no additional labor cost to Olin to conduct all aspects of the 
annual maintenance, groundwater monitoring at the CSL, and report preparation. These 
individuals are supported by professionals employed by Olin's environmental 
management staff. Olin owns all necessary equipment to mow the cover and sample the 
monitoring wells. Olin proposes to use these staff and resources to conduct post closure 
monitoring and inspections. Other than the soil cover system, the landfill does not have 
any engineered systems requiring maintenance. A third party Massachusetts Professional 
Engineer shall be retained by Olin to review PCM activities, and biannual reports, unless 
another professional is otherwise approved by the MADEP to perform these functions on 
behalf of Olin. 

The annual costs which currently require funding by Olin to conduct post closure 
monitoring and reporting include: 

• Laboratory costs for sample analysis, and 
• Labor and other direct costs for third party review of the inspection and 

biennial reports; and 
• QA/QC review of laboratory data. 

The roads, surface water drainage swales, monitoring wells, fence, and gates were 
constructed in 1988, and have not required any substantive maintenance costs to date 
beyond mowing. Due to the quality of the road beds and the current good condition of 
the fencing and the very limited traffic and use they endure, future road or fence 
maintenance is not expected as an ordinary cost. The landfill cover is well vegetated and 
.surface water run-off does not contain sediment that would build up in the drainage 
swales and require periodic dredging or maintenance. Furthermore, the slopes of the 
CSL are generally gentle, short in slope length, and are able to withstand prolonged 
periods of heavy precipitation (such as in Spring 2006) without being subject to erosion 
problems. Therefore, repair of slopes and ditches is not anticipated as an ordinary annual 
maintenance cost. 

The estimated annual costs for monitoring and maintaining the CSL over the next twelve 
years are provided in Table 4. The costs are summarized as an average annual cost 
($3,596) and a total cost ($43,1S2) in current dollars. Olin will retain records of the CSL 
post closure monitoring and maintenance costs and summarize the PCM costs in the 
biannual PCM report. 
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Location Parameter Type 511911988 1218/1988 5/1/1989 11/1/1989 
SL-10 Volatile Organics 2 

Semivolatile Organics 7 
Pesticides/PCBs 
Field Parameters 
lnorganics 3 3 3 3 
Metals, Dissolved 1 1 1 
Metals, Total 1 

SL-2 Volatile Organics 2 
Semivolatile Organics 7 
Pesticides/PCBs 
Field Parameters 

lnorganics 3 3 3 3 
Metals, Dissolved 1 1 1 
Metals, Total 1 

SL-3 Volatile Organics 2 
Semivolatile Organics 7 

Field Parameters 
lnorganics 3 3 3 3 
Metals, Dissolved 1 1 1 
Metals, Total 1 

SL-5 Volatile Organics 2 
Semivolatile Organics 7 

Pesticides/PCBs 
Field Parameters 

Herbicides 
In organics 3 3 3 
Metals, Dissolved 1 1 
Metals, Total 1 

SL-6 Volatile Organics 
Semivolatile Organics 

Pesticides/PCBs 
Field Parameters 

lnorganics 3 3 3 3 
Metals, Dissolved 1 1 1 
Metals, Total 1 

SL-7 Volatile Organics 
Semivolatile Organics 
lnorganics 

[ SL-8 lnorganics 

Notes: 

1. Data in columns represents the number of analytes for each parameter type sampled and analyzed for. 

Table 1 
Analyte Sampling Matrix - Calcium Sulfate Landfill Monitoring Wells 

Calcium Sulfate Landfill 
Post Closure Monitoring Plan 

51 Eames Street 
Wilmington, MA 

Date 
5/1/1990 11/21/1990 12/10/1991 8/6/1992 8/10/1992 11/9/1992 

36 36 

65 65 

21 21 
3 3 

3 3 3 3 
1 1 23 23 

3 3 
1 1 

3 3 

1 1 

36 
65 

27 

3 3 4 
1 1 

23 

36 36 
65 65 
21 21 
3 3 

3 3 2 3 
1 1 23 23 
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12/1 7/1996 4122/1998 4/23/1998 

3 
3 8 
2 7 

3 
3 8 
2 7 

3 
3 8 
2 7 

3 

3 8 
2 7 

3 

3 B 

2 7 

1 

1 

7/9/1998 3/15/2002 

1 

8/27/2003 3/12/2004 

1 

5 
1 

1 
1 

5 
1 

1 

1 
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Blind 
Duplicate MW-03 MW-05 MW-08D 

MW-3 MW-3 MW-5 MW-SD 
MCL MMCL ORSG SMCL 4129/1998 4129/1998 4129/1998 4/29/1998 

Parameter Name Imo/LI Imo/LI lmn/LI tmn/LI Duollcate Samole Samole Samole 
Volatile Oraanics Imo/LI 
1,2-Dichloroethane 0.005 0.005 
1,2-Dichloroethene /total) 
2,4,4-Trimethvl-1-oentene 
2,4, 4-T rime th, 1-2-Pentene 
Acetone 6.3 
Benzene 0.005 0.005 
Bromoform 
Chloroform 0.07 
Methvlene Chloride 0.005 0.005 
Tetrachloroethene (PCEI 0.005 0.005 
Toluene 1 1 
Vine I Chloride 0.002 0.002 
Xvlenes, Total 10 10 
Semivolalile Oroanics Imo/LI 
1,3-Dichlorobenzene 
bisl2-Ethv1Hexvllohthalate 0.006 0.006 
Dielhvlchthalate 
Di-n-butvlohthalate 
Di-n-octvlnhthalate 
N-Nitrosodlmethvlamine 0.00001 
Phenol 
Pestlcldes/PCBs Imo/LI 
Beta-BHC 
Field Parameters lmg/LI 
Soecific Conductance lumhoslcml 
Temnerature /'Cl 

loH /oH unitsl 6.5 
lnornanlcs lmolLl 
Bicartlonale alkal initv as CaC03 394 388 14 290 
Bromide, Dissolved 
Cartlonate AJkalinitv as CaC03 < 5 < 5 < 5 < 5 
Chloride 250 38 46 4.~ 42 
Cvanlde 0.2 0.2 
Nitroaen, Ammonia 27.6 30.6 < 0.5 25.8 
Orthonhosnhate as P 
lcH /oH units\ 6 .5 6.01 5.96 5.36 6.31 
Soecific Conductance (umhos/cm~ 977 986 162 866 
Sulfate as S04 250 53 36.2 36 40 
Total Dissolved Solids-lTDS) 500 '· . ... :S7• t .-:.-531 17f 498 
Metals, Dissolved Imo/LI 
Aluminum, Dissolved 0.05 
Arsenic, Dissolved 0.01 0.05 
Barium, Dissolved 2 2 
Calcium, Dissolved 
Cobalt. Dissolved 
Coooer, Dissolved 1.3 1 
Iron. Dissolved 0.3 
Lead, Dissolved 0.015 
Mannesium, Dissolved 
Manoanese. Dissolved 0.05 
Potassium, Dissolved 
Sodium, Dissolved 20 
Zinc. Dissolved 5 
Metals, Total fmolLI 
Aluminum, Total 0.05 
Arsenic, Total 0.01 0.05 
Barium, Total 2 2 
Calcium, Total 49.5 49 13.5 68.2 
Chromium, Total 0.1 0.1 < 0.03 < 0.03 < 0.03 < 0.03 
Cobalt. Total 
Cooner, Total 1.3 1 
Iron. Total 0.3 < 0,03 < 0.03 < 0.03 ··0.425 
Lead. Total 0.015 
Maonesium. Total 26.1 25.6 ·1.12 12.2 
Manaanese. Total 0.05 . "_ 1.9 1.87 0.021 -· 5.01 
Nickel, Total 0.1 
Potassium, Total 26.7 26.6 1.6 10.6 
Sodium, Total 20 -- -'61 - .c 60.< 12.6 49.5 
Vanadium, Total 
Zinc, Total 5 

Notesc:::::]M Analyte detected 
~ Analyte detected above regulatory standard or guidance value 
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SL-01-D 
SL-1D 

5/1 9/1988 
Samole 

< 0.01 
< 0.01 

< 0.01 
< 0.01 
< O.Q1 
< 0.01 

29 

0.62 

' ,._.., 

Table 2 

Analytes Detected at CSL Groundwater Monitoring Wells 

Calcium Sulfate Landfill 
Post Closure Monitoring Plan 

51 Eames Street 

W ilmington, MA 

SL-01-D SL-01-D SL-01-D SL1D SLID 
SL-1D SL-1D SL-1O SL-1D SL-10 

·1218/1988 51111989 11/111989 511/1990 1112111990 
Samnle Samole Samole Samole Samole 

1E 4.: 17 10 7 

0.51 < 0 .1 0.22 < 0 .1 < 0.1 

150 38 160 130 74 

< 0.015 

Page 1 of 3 

SL-01-D SL-01-D 
SL-1D SL-1D 

8110/1992 1119/1992 
Samole Samnle 

< 0.005 < 0.005 
< 0.005 < 0 .005 
< 0.01 < O.Q1 
< 0.01 < O.Q1 
< 0.015 0 .069 
< 0.005 < 0 .005 
< 0.005 < 0 .005 
< 0.005 < 0.005 
< 0.01 < 0.01 
< 0.005 < 0 .005 
< 0.005 < 0 .005 
< 0.01 < 0.D1 
< 0.005 < 0 .005 

< 0.01 < 0.01 
< 0.01 < 0.01 
< 0.01 < 0.01 
< 0.01 < 0.01 
< 0.01 < O.Q1 

< 0.01 < 0.01 

< 5E-05 7E-05 

200 194 
17 12.2 
5,2 6.3 

11 29 

< 0 .1 < 0. 1 

68 72 

.. . o:zs ' 0.13 
< 0,005 < 0.005 

0.036 0.022 
31 37 

< 0.015 < 0.015 
< 0.025 < 0.025 
< 0.025 0.039 
< 0.005 < 0.005 

1.6 1.7 
.. 0.18 ; 's>0.1 

3. 2.6 
6 11 

0.027 < 0.025 

SL-01-D SL-1D SL-1 SL-02 
SL-1D SL-1D SL·1D SL-2 

12117/1996 412211998 3/12/2004 5/1911988 
Samnle Samnle Samole Samole 

< 0.01 
< 0.01 

' "~"'0.007 
< 0.01 
< 0.01 
< 0.01 

< 2E-06 

382 
9.1 

4.78 5.36 

10 

< 5 
21.6 14.9 < 2 

< 0.04 0.98 0.091 < 0.1 

5.36 
273 

127 109 120 
194 

44 44.8 

< 0.03 

1.89 
-~0.065 

1.7 
14.3 

SL-02 SL-02 
SL-2 SL-2 

12/8/1988 5/1/1989 
Sample Samnle 

2.5 2.7 

0.36 < 0.1 

92 100 

SL-02 SL2 
SL-2 S L'2 

11/1/1989 5/111990 
Samole Samnle 

3.5 2.9 

< 0.1 < 0.1 

240 52 

0.51 

Prepared by/Date: KJC/82206 
Checked by/Date: PHT/82206 



SL2 SL-02 SL-02 · SL-2 
SL-2 5L'2 SL-2 SL02 

MCL MMCL ORSG SMCL 11/21/1990 12/17/1996 12/17/1996 4/22/1998 
Parameter Name (mQIL) fmq/Ll fmq/L) fmq/Ll Samele Duolicate Samele 

Volatile Omanics Ima/LI 
1,2-Dichloroelhane 0.005 0.005 
1,2-Dichloroethene rtotall 
2,4,4-Trimethyl-1-pentene 
2,4,4-Trimethyl-2-Pentene 
Acetone 6.3 
Benzene 0.005 0.005 
Bromofom, 
Chloroform 0.07 
Methvlene Chloride 0.005 0.005 
Tetrachloroethene (PCE) 0.005 0.001 
Toluene 1 1 
Vinyl Chloride 0.002 0.002 
Xvlenes, Total 10 10 
Semivolatile Organics fmq/L) 
1,3-Dichlorobenzene 
bis(2-Ethy1Hexyl)phlhalate 0.006 0.006 
OiethvlDhlhalate 
Di-n-butylphthalate 
Di-n-octvlDhlhalate 
N-Nitrosodimethylamine 0.00001 
Phenol 
Pesticides/PCBs fmg/L) 
Beta-BHC 
Field Parameters (mq/Ll 
Soecific Conductance (umhos/cm) 549 
T ernperature ("Cl 6 .8 
DH (DH units) 6.5 5.61 
lnorqanlcs fmQ/LI 
Bicarbonate alkalinity as CaG03 
Bromide, Dissolved 
Carbonate Alkalinity as CaC03 
Chloride 25C < 2 < 3 < 3 
Cyanide o., 0.2 
Nitrooen, Ammonia < 0 .1 < 0,04 < 0.04 
Orthophosphate as P 
DH IDH units) 6 .5 
Specific Conductance (umhos/cm) 
Sulfate as S04 250 40 235 . 239 
Total Dissolved Solids (TDS) 500 
Metals, Dissolved (mg/LI 
Aluminum, Dissolved 0.01 
Arsenic, Dissolved 0.01 0.05 
Barium, Dissolved 2 2 
Calcium, Dissolved 79.3 81.7 
Cobalt, Dissolved 
Copper, Dissolved 1.3 1 
!ron, Dissolved 0.3 
Lead, Dissolved 0.015 
Maonesium, Dissolved 
Manganese, Dissolved 0.05 
Potassium. Dissolved 
$odium, Dissolved 20 
Zinc, Dissolved f 
Metals, Total (mg/L) 
Aluminum, T otal 0.05 
Arsenic. Total 0.01 0.05 
Barium, Total 2 2 
Calcium, Total 
Chromium. Total 0.1 0.1 
Cobalt, Total 
Coooer, Total 1.3 1 
Iron, Total 0.3 
Lead, Total O.D15 
Maqnesium, Total 
Manganese, Total 0.05 
Nickel, Total 0.1 
Potassium. Total 
Sodium, Total 20 
Vanadium, Total 
Zinc, Total 5 

Notes~ Analyte detected 
c:J:Q] Analyte detected above regula 
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Samele 

< 5 

< ! 
1.06 

4 .5 

5 .3 
14 

37.6 
< 50 

18.2 

< 0.03 

0.262 
< 0.01 

2.2 
4.01 

1140-SL2 
SL-2 

3/15/2002 
Samole 

Table 2 
Analytes Detected at CSL Groundwater Moni toring Wells 

Calcium Sulfate Landfi ll 

Post Closure Monitoring Plan 
51 Eames St reet 

Wilmington, MA 

SL-2 SL-2 SL-03 SL-03 SL-03 
SL02 SL-2 SL-3 SL-3 SL-3 

8127/2003 3/12/2004 5/1911988 12/8/1988 511/1989 
Samele Samele Samole Samele Samele 

< 0.01 
< 0.01 

< 0.01 
< 0.01 
< 0.01 
< 0.01 

< 2E-06 < 2E-06 

5.51 

4 .1 13 

0.11 2 .9 6.1 

4:3 

2.4 

' • • 640 " 710 470. 
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SL-03 SL3 SL3 
SL-3 SL-3 SL-3 

1111/1989 5/1/1990 11121/1990 
Samele Samele Samele 

36 4.9 5.2 

9.7 2 .1 2.4 

t 790 ,. - - 630 ' ·721 

< 0.015 

SL,03 SL-3 SL-OS 
SL-3 SL,3 SL·S 

12/17/1996 4/22/1998 5/19/1988 
Samele Sample Sample 

< 0.01 
< 0.01 

0.005 
< 0.01 
< 0.01 
< 0.0 1 

1000 
9.3 

5 .26 

26 

< 5 
4 .1 3.19 18( 

0.73 2.42 16( 

5.37 
775 

2602 14Q ,, '2400 
406 

175 143 

0.051 

3.6 
,,- 0.62:i 

' 2.1 
4.6 

SL-05 SL-05 
SL-5 SL-5 

5/111989 1111/1989 
Samole Samele 

230 140 

4.8 33 

: 1101 ,. - 1300 

< 0.015 

SLS 
SL-5 

51111990 
Samele 

120 

6 .9 

,· ·1300 

SLS 
SL-5 

11/21/1990 
Samele 

220 

82 

,, 1301 

Prepared by!Date· KJC/82206 
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SL-05 SL-05 SL-5 
SL-5 SL-5 SL-5 

MCL MMCL ORSG SMCL 12110/1991 12117/1996 4/2211998 
Parameter Name Ima/LI Ima/LI Ima/LI Ima/LI Samele Samole 

Volatile Oraanlcs /mall) 
1,2-Dichloroethane 0,005 0.005 < 0.005 
1,2-Dichloroethene /total) < 0.005 
2,4,4-Trimethvl-1-eenlene < 0.01 
2,4,4-Trlmethvl-2-Penlene < 0.01 
Acetone 63 < 0,015 
Benzene 0.005 0.005 < 0.005 
Bromoform < 0.005 
Chloroform 0.07 < 0.005 
Methylene Chloride 0.005 0.005 < 0.002 
Tetrachloroethene /PCE) 0.005 0.005 < 0,002 
Toluene 1 1 < 0.005 
Vinvl Chloride 0.002 0.002 < 0.01 
X1lenes, Total 10 10 < 0.005 
Semlvolatlle Oraanlcs Ima/LI 
1,3-Dichlorobenzene < 0.012 
bis/2-EthvlHexvl\ohlhalate 0.006 0.006 < 0.012 
Diethvlehthalate < 0,012 
Di,n-butvlehthalate < 0.012 
Di-n-octvlohthalate < 0.012 
N-Nitrosodimethvlamine 0.00001 
Phenol < 0,012 
Peslicides/PCBs Ima/LI 
Bela-BHC < 5E-05 
Field Parameters l mo/Ll 
Soecific Conduclance (umhos/cml 2570 
Temeerature l ' C\ 10.1 
loH loH unilsl 6.5 5.85 
lnoroanics fmnfU 
Bicarbonate alkalinitv as CaC03 
Bromide, Dissolved 
Carbonate Alkalinitv as CaC03 
Chloride 250 160 28.9 
Cvanide 0.2 0.2 ·0.053 
Nitroaen, Ammonia 86 79.3 
Ortho□hosohate as P 

loH {PH unitsl 6.5 
Soecific Conductance lumhos/cm) 
Sulfate as S04 250 - .1300 ,. 1370 
Tolal Dissolved Solids ITDSI 500 
Metals, Dissolved Ima/LI 
Aluminum, Dissolved 0.05 
Arsenic, Dissolved 0.01 0.05 
Barium, Dissolved 2 2 
Calcium, Dissolved 343 
Cobalt. Dissolved 
Coooer, Dissolved 1.3 1 
Iron, Dissolved 0.3 
Lead. Dissolved 0.015 
Macnesium, Dissolved 
Manaanese, Dissolved 0,05 
Potassium, Dissolved 
Sodium. Dissolved 20 
Zinc, Dissolved 5 
Metals, Total lma/Ll 
Aluminum, Total 0.05 12 
Arsenic, Tolal O.D1 0.05 0 .01 
Barium, Total 2 2 0.077 
Calcium, Total 440 
Chromium, Total 0.1 0.1 0.041 
Cobalt. Tolal 0.021 
Copper, Total 1.3 1 0.36 
Iron, Total 0.3 . ' 21 
Lead, Total 0.015 < 0.005 
Maanesium, Total 21 
Manaanese, Total 0.05 2.3 
Nickel, Total 0.1 . 0.11 
Potassium. Total 11 
Sodium, Total 20 . . 100 
Vanadium, Tota! < 0.025 
Zinc, Total 5 0.065 

Notes~ Analyte detected 
~ Analyte detected above regula 
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Samele 

88 

< 5 
23.4 

50 

6.01 
2490 

\-:-1190 
~. -1700 

418 

0.037 

5.81 
r ·0.486 

3.9 
47.8 

SL-06 
SL-6 

5/19/1988 
Samole 

88 

84 

' ' 370 

Table 2 
Analytes Detected at CSL Groundwater Monito ring Wells 

Calcium Sulfate Landfill 

Post C losure Monitoring Plan 
51 Eames Street 

Wilmington, MA 

SL-06 SL-06 SL-06 SL6 SL6-REP 
SL-6 SL-6 SL-6 SL-6 SL-6 · 

1218/1988 5/1/1989 11/1/1989 5/1/1990 11/21/1990 
Samnle Samole Samele Samole Ouolicate 

SL6 
SL-6 

11/21/1990 
Samele 

Blind 
SL-06 SL-06 SL-06 Duplicate 
SL-6 SL-6 SL-6 SL-6 

8/6/1992 11/9/1992 12117/1996 4/2211998 
Samnle Samele Samele Duellcate 

< 0.005 < 0,005 
< 0.005 < 0.005 
< 0.01 < 0.01 
< 0.01 < 0.01 

0,008 < 0.015 
< 0.005 < 0.005 
< 0.005 < 0.005 

0.006 < 0.005 
< 0.01 < 0.01 
< 0,005 < 0.005 
< 0.005 < 0,005 
< 0.01 < 0.01 
< 0,005 < 0.005 

0.002 < 0.01 
0.001 < 0.01 

< 0.01 < 0.01 
< 0.01 < 0.01 
< 0.01 < 0.01 

< 0.01 < 0.01 

< 5E-05 < 5E-05 

2000 2820 2340 
18 11.3 10.5 

5.4 6,1 5.6 

58 

< 5 
91 86 110 160 180 170 t 400 ii : 680 57.6 26, 6 

20 26 27 23 34 

' 930 " :1100 ., . 1100 .. ·,111K ., 971 

< 0.015 
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33 180 70.9 55.4 

5.56 
3140 

~ 111B · '' ,1600 C" 1400 .. - 956 ' 1370 
,'",'.2050 

' ,0,39 . 0.12 
< 0,005 < 0.005 

0.0~ 0.032 
440 430 248 416 

0.043 0,057 
< 0.025 < 0.025 
< 0.025 0.034 < 0.03 
< 0.025 < 0,025 

30 32 15.2 
,,- 9:6 t 11 : , 6.02 

24 30 12.2 
· 280 . 390 · 66.4 

< 0.025 < 0.025 

Notes: 

Brown highlighted cell with bold fonl indicates an exceedance of the MCL, MMCL, ORSG, Of SMCL 

Blue highlighted cell indicates lhe analyte was detecte-d 

Value h i1a~c font indicates the laboratory teponmg li rni1 is greater than the criteria 

SL-6 
SL-6 SL-7 

4/2211998 7/9/1998 
Samele Samele 

56 

< 5 
27,6 

57 < 

5 .7 
266 

:··1070 
'1950 

422 

< 0,03 

15.6 , : 6,13 
12.4 
.68,1 

SL-7 
SL-7 

4/23/1998 
Samnle 

0.5 

10.4 

SL-8 
SL-8 

4/23/1998 
Samnle 

40.3 

Prepared by/Date: KJC/82206 
Checked by/Date: PHT/82206 



Monitoring Well 
Location Northing Easting 9/30/91 8/14/92 9/3/92 
SL-1D 555264.4 693229.8 80.40 79.01 78.98 
SL-2 555159.1 693244.4 78.88 71.93 
SL-3 555090.1 693519.4 78.14 77.61 
SL-5 555414.3 693603.2 78.05 94.42 
SL-6 555479.8 693562.1 78.06 76.68 76.93 
SL-7 555538.6 693434.4 84.02 95.25 
SL-8 555466.5 693376.4 92.40 92.40 

Table 3 
Summary of Groundwater Elevations 

Calcium Sulfate Landfill 
Post Closure Monitoring Plan 

51 Eames Street 
Wilmington, MA 

Groundwater Elevation 
1nt93 4/21/93 10/8/95 5/1/96 12/17/96 
82.06 83.07 78.40 83.22 
80.84 83.87 76.47 82.76 83.24 
80.53 83.87 75.79 82.93 83.17 
81.42 81.86 80.43 82.18 
81 .73 81.97 75.20 81.70 82.44 
84.07 84.04 84.06 83.70 
87.73 86.38 86.81 86.86 

4nt98 
81 .51 
80.57 
80.58 
81.30 
81.51 
83.92 
86.18 
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4/22/98 4/29/98 
81.49 
80.29 
79.99 80.16 

80.75 
80.92 
83.33 
87.31 

5/2/01 10/31/01 

80.04 78.20 
79.83 78.01 
80.41 78.66 
80.71 78.86 
83.39 81 .56 
92.40 86.17 

Prepared by/Date: KJC/82206 
Checked by/Date: PHT/82206 



Year 
Year Number 

Total Yearly Cost 
Item 

Annual Inspection- 3rd Party Review 

Baseline Ouartery Monitoring 

Annual Monitoring 

Biannual Reporting - 3rd Party Review 

Total Cost (Current Dollars ) 
Average Annual Cost 

Assumptions 
Groundwater Sampling 
Baseline Monitoring 

Annual Monitoring 

Landfi ll Cover Constructed 
Monitoring and Maintenance 
Remaining Post Closure Monitoring 

Table 4 
Estimated Post Closure Montoring Costs 

Calcium Sulfate Landfill 
Post Closure Monitoring Plan 

2007 

1 
$ 8,951 

$ 300 

$ 8,651 

$ 43,152 
$ 3,596 

$ 

$ 

$ 

$ 

Quarterly Year 1 

2008 2009 
2 3 
3,699 $ 2,401 

300 $ 300 

2,101 $ 2,101 

1,298 

Annually Year 2 and Beyond 

Years 
Year Covered 

1988 0 
1988-2006 0-18 
2007-2018 19-30 

Duration 
(Yrs) 

18 

12 

51 Eames Street 
Wilmington, MA 

2010 2011 

4 5 
$ 3,699 $ 2,401 $ 

$ 300 $ 300 $ 

$ 2,101 $ 2,101 $ 

$ 1,298 $ 

Annual Costs 

2012 2013 

6 7 
3,699 $ 2,401 

300 $ 300 

2,101 $ 2,101 

1,298 

2014 2015 2016 2017 2018 
8 9 10 11 12 

$ 3,699 $ 2,401 $ 3,699 $ 2,401 $ 3,699 

$ 300 s 300 $ 300 $ 300 s 300 

$ 2,101 $ 2,101 $ 2,101 $ 2,101 $ 2,101 

$ 1,298 $ 1,298 $ 1,298 

P:\Projects\olinwilm\Olin Wilmington CERCLA\OEMI Tasks\Task 80.0 On-Going Activities\Task 80.14 Sulfate Lndfl Closure\Reporls\PCMP\Draft\Tables\Table 4 Cost 
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Calcium Sulfate Landfill Post Closure Monitoring Plan 

MACTEC Engineering and Consulting, Inc., Project 6300060011 /80.1 

Appendix A 
Example Inspection Form 

December 2006 

Draft 
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LANDFILL INSPECTION SHEET 

Facility Name: Calci um Sulfate Landfi ll 

Location: 51 Eames Street, Wilmington, Massachusetts 

Date oflnspection: I /20 ------

Monitoring Well Condition 

Well ID Locked Labeled Comments 

SL-08 Yes No Yes No - - - - --

SL-07 Yes No Yes No --

SL-06 Yes No Yes No - -

SL-05 Yes No Yes No --

SL-03 Yes No Yes No 

SL-02 Yes No Yes No - - -- --

SL-01D Yes No Yes No - - - - -- - -

Landfill Component Condition Comments 

Access Road Soil Erosion: Yes No -

Gate Hinges 

Locked: Yes No -

Fence Holes: Yes No - -

Other: 

Vegetative Cover Soil Erosion: Yes No - -

Veg Distress: _ Yes _ No 

Animal Burrows: Yes No 

Drainage Swales Soil Erosion: Yes No 

Veg Distress: _ Yes _ No 

Settlement Depressions: _Yes _No 

Ponding of Water: _Yes _No 

Inspector Name (Printed): ______________ _ 

Inspector Signature: Date: ------



Use map below to locate areas of Erosion (E), Animal Borrow (AB), Vegetative Distress (VD), 
Holes in Fence (FH), and provide additional comments and descriptions 

Additional Notes 
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Calcium Sulfate Landfill Post Closure Monitoring Plan 

MACTEC Engineering and Consulting, Inc., Project 6300060011/80.1 

AppendixB 
Low Flow Groundwater Sampling Field Data Record 

December 2006 

Draft 
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FIELD DATA RECORD- LOW FLOW GROUNDWATER SAMPLING 

PROJECT Olin Corporation, Calcium Sulfate Landfill PCMP I SAMPLE I.D. NUMBER I ROUND NO. D 
EXPLORATION ID: I I SITE TYPE I DATE I I 
TIME lsTART END I JOB NUMBER I FILE TYPE I I 
WATER LEVEL/ PUMP SETTINGS MEASUREMENT POINT § TOP OF WELL RISER PROTECTIVE PROTECTIVE 

TOP OF PROTECTIVE CASING CASING STICKUP 

I FTI 

CASING I WELL 

f FTI OTHER (FROM GROUND) DIFFERENCE 
INITIAL DEPTH 

I FT I TO WATER WELL DEPTH I FT I 
PIO I PPM' 

WELL 

I !NI (TOR) AMBIENT AIR DIAMETER 
FINAL DEPTH 

I FT ' TO WATER SCREEN 

I FTI 
PIO WELL I PPM' 

WELL YES NO NIA 
LENGTH MOUTH INTEGRITY: CAP 

DRAWDOWN 

I GALI 
CASING 

- - -
VOLUME RATIO OF DRAWDOWN VOLUME PRESSURE 

I Ps,I 
LOCKED - - -- - -(initial - final x 0.1 6 (2-inch} or x 0.65 (4-inch} TO TOTAL VOLUME PURGED TO PUMP COLLAR - - -

I I TOTAL VOL. 

I GALl 
REFILL 

I I 

DISCHARGE I I PURGED TIMER TIMER 
(purge rate (milli liters per minute) x time duration (minutes) x 0.00026 gal/milliliter: SETTING SETTING 

PURGE DATA SPECIFIC PUMP 
DEPTH TO PURGE TEMP. CONDUCTANCE pH DISS. 02 TURBIDITY REDOX INTAKE 

TIME WATER/ft) RATE/ml/ml Idea. cl lmslcml /units) /mall\ /ntu) (mv) DEPTH (fl) COMMENTS 

EQUIPMENT DOCUMENTATION 
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL 

□ QED BLADDER □ TEFLON OR TEFLON LINED □ POLYVINYL CHLORIDE □TEFLON 
□ SIMCO BLADDER □ HIGH DENSITY POLYETHYLENE □ STAINLESS STEEL □OTHER 
0GEOPUMP □OTHER □ OTHER 

ANALYTICAL PARAMETERS 
To Be Co1/ected METHOD PRESERVATION VOLUME SAMPLE 

NUMBER METHOD REQUIRED COLLECTED 
□Alkalinity 23208 4DEG. C 250 ml Poly □Alkalinity 
oms 2540C 4 DEG. C 125ml Poly oms 
osu~ate 300.01375., 4 DEG. C 125 ml Poly □Sulfate 
□Metals (Ca, Al, Mn.Fe, Cr, Ni; 6010B HN03 to pH <2 500 ml Poly □Metals (Ca, Al, Mn.Fe. Cr, Ni; 
Oother D 
OOther D 
0 Dther D 
Qother D 
QOther D 
QOther D 
Q Other D 
0other D 
Q Other D 

PURGE OBSERVATIONS LOCATION SKETCH 

PURGE WATER NUMBER OF GALLONS 
CONTAINERIZED YES NO GENERATED 

NOTES 

.q,; MACTEC 
SIGNATURE: 

revised 11/1712006 



Calcium Sulfate Landfill Post Closure Monitoring Plan 

MACTEC Engineering and Consulting, Inc., Project 6300060011 /80.1 

Appendix C 
Well Construction Logs 

December 2006 

Draft 
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- •..;. _;= 1.A9"'•n1ter. MA 01453 
-::a.P" i617) 640-0391 Geotechnical Drilling and Groundwater Monitor Wells 

.--.....a.snua .. ,.n -~ 
{60:3) M2-3601 

- . -•JLIN CHEMICAL OMii • l / 2 3 / 8 7 .JOOMo 87 891 

.:ca1,on .::.IN CHn.iTI"• EAH!S STREIT, IJlL'1INCTON, !'{A 

lOflllHG :ype '1 0111 11/11/87 Om 
11/ 11/87 =~ P.N. EnQ~. o.c. 

!40. s~ ~! ate L&ndfill SH.ALLOW #1 Slll'I ComOl«t ~ 

- i S--0.. Soil tndJ« bliclrDcs. crml ~ 
"' 
0 ~- 8iowl ~ ~ Stra 
- s· P9Mlraion lncnel '=' v.,.i 1c»,d&..aion ot Soil Ml1tlr' ~ su.a .. No. OtOII\ (ft.) Flwr IL 

l OTO - 1 0 4-1.- ¥,~~w: ... •.t.~!:ii• .~t~ O!Jini.c -SUL soma !,. ·- ,.- .,,... ----~ ........ ~ 
lA l 'O"- 2 'Q" 8-7 l 'O" 

2 2'0"- 4' O" 7-8-8-8 Madiwa d•n••• dry to vet, fin• SAND, 

i 
trace to •oa• ~norsanic ailt. 

5 3 :. '0"- 5' O" 4-6 
4 5'0"- 7' O" 4-6-10-11 

s 7'0"- 9 'O" 13-16-17-20 

•a 6 9'0"- 10'0" ~6-70 9'0" 
7 10'0"- 12'0" 64-34-27-35 Very den••• vet, fin• SAND, and fine to 

c:oarae ~•val, aoa. 1n0r1&u1.c: ailt, and 
8 12'0"- 12·· 9" 58-120/3" ••diua t·o coarae aand, trace to •o•• 

cobblea, and boulder,. 

!5 9 14'0"- 14' 7" 53-120/1" 
l.S' O" End of borins at 15'0" 

Set vell point at 15 'O" 
Water level at: SI 6" upon completion · 

-
I 20 

Well Materials; 
l - 2•' PVC end plu1 
l - 10' X 2" PVC ac:r••n 
2 - 5' X 2" PVC ac:reen 

25 l - 2" PVC •lip cap 
l - protective loctin1 caa1n& 

i . 
l ba1 - ••k.rete aand -~ 2 bas• - Portland c:aaant 
3 b.a1a - a1l1ca a&nd 

30 2 pail•- bentonite pellet■ 

l ba1 - bentoa.1t• povder 

lS 

'° 
Type o{ lorift9 e-,g-. .... ~,,..,.!la: 6l 

I 
fll'la,Ollto., ""4:J I ... 0....-lelll~pertt.) c.....1111_..,.,.., 

Tt1010ID1CM 0 IDOW'J' Lome JD ID 50 0... 01112-.YIII 111115911 
Some 10 ID '°' 410 ,0 Lome 0.50'My0.. 2'1,1111 15•~-,-

I Ana 40 ID 511'11 101DS> ........ O... 4 1111 ....,_ 9llr 0.,3)Hll,I 

Sw,aMI -Oll•aliin • ("1l • .WO,~ 111111Q 30" 
11oatanOll'r...,.will111r1an;• ran• t wLO.•apoa,1...,.,lrilll01N1W1Nnaacs. 

The lfflM anc1 OMCIIIDQII ..lld t> o.noe DI nor rac:1tn t11Mde11Wlliidln.....,,1J,. ,.._..._ ■....,.. ~ idCaO mey t111119a«l 
~ lime cl yor &no..., IIOclld ounng Int~ pl\:ICIII&. I W..-.. ~ 1111y Yf1Y _,, ..... •n.,... 11111,.-,. al mil annan wner1 Int 
bOm; wU iuen. I Thi md M •. .,_ l'IC)IWld 0. 1op11:lli1• ~~a l'tl'II,....... I • .., lie pwMI. I 

t 
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-'.- · . .:8 P·cnNt :)r = = -~r,,,nster MA 0145,J 
"IJ!I"' ;6171 540-0391 

SOIL EXPLORATION CORPORATION 
Geot@lcnn,cal Drilling and Groundwater Monitor Wel!s 

,.J ·n9•11~ 5t 
NUl'\1.;,a. NM 0:3060 

t~l M2-3601 

Om Li/ 23/87 JOO '«:l. 8 i - 8 9 l 

~= ll/ 12/87 
-ffl :Omo'" 1 l / l 2/ 8 7 t'::n P.N. D.C. 

- S-C,.l)m Soll~ IN«'lldt fflwCI ~ 
~ 
3 8-.t Rte. I,,. Sttm ' SimOlf ~ - ,~ g· ~ lncMI '=: . \JfMj IOlil!lflc:atOI (i SOI ll'4br Rao: StrlCa Oeotnlft.) Pt!' tt - - - -

~ 0 - : l 0 :.-.. - ~.!r~:-s;"' • ::-~ t '·--;::~ • ~ ~t-,. .·~·r,or-~~rt.;-:-. ; J 

lA ~ • O"- 2 'O" 8-7 l 'O" 
i 2 ~, a··- I.' O" 7-8--8-8 Medium den••• dry to wet, _fine SAND, 

trace to some ·inoraanic: silt. 
I I 

3 1 ~'0"- 5'0" l.-6 
, -

I I . . 
' .. 5'0"- 7 'O" 4-6-10-11 . 
' 
I 

5 :•ou- 9' O" U-16-17-20 · 

10 6 9''0"- l O' O" 46-70 
9' O"U Very den••• wet. tin• s.um. anCI tin• to 

7 10'0"- 12 '0" 64-34-27-35 (j' 
coar•• sravel. ao .. 1ncraan1c ■1lt, &nd 
udiua to coarse aand. so .. cobblu and 

Rtln tl 12'6"- 13'6" 14 m. n. I oot boulder■ • 

13'6"- 14'6" 17 Ill n. / • oot 12'6" llun fl NX COl.ED ROa troa 12 '6" to 14'6" 
lecoverv 24"/24" - 100%. 

15 14'6" tnd of bortn1 &t 14' 6"· 
Set vell point at 11.•6" 
Water lev•l at 5'6" upon c011pletion 

-
20 

Well M&ter1ds; 
l - 2" PVC end plu1 
1 - 10 ' X 2" PVC screen 
l - S' X 2" PVC r1ur 

-- I . l - 2" PVC dip cap ~= --- - 1 - protective lcclc.ins cas1n& 
2 bas• - ••ltr•te sand 
2 bas• - Portland ce .. nt 
3 b&Ja - 11l1c:a sand --

30 2 pail•- bentonite p•ll•t• 
l bq - bentonit• povder . 

NOT? : !love And Soil Deecription1 
UHd Froa SL-LS (Sn&llov), 

J5 Per Client. 

AO 

,_ of lorir'I Cwi;Sizr: HOIDsSe.ll"'lflllb: 6! 
fl,apol'tlcM,_.,..,.. ---IOll~perft.) ca••s lell i'-- 11111' ILi 

Tract O 10 1(M ill, • \Illy l.oole 3010 50 0.. 0 e 2 ._, Saa •••• S:,mc T010 ~ "' 10 i.o.. o.so-,o... 2,uw t5 ■ 30-,Sllfl 
W.010~ ,0 la 31) .... 0... .......... 0..3DHIIII 

SWIISIRl ,_..,..., .. (5'T'I • "°' l'llfflffllr _,. ~ 
IOIIIMoerr-.,'llllll1111l•mn; 11 Z"CUl • IWLn-lSIOOII..-...--...,_,..,_ 

Thf ~I Incl~ wlllO ti OIIC'ICI D lndCWl'DCilll,...,Clflvallll liOlntlflc:aaol1al .. f9l'IMC ..... I..,... W ---Pllaylll lft9atd 
t,y llfflt al .,.a, and - lddlld Olrl'9 N ~ ~ I Wlllr..,. lldeald ffllY·¥frf ......... luaulllaft lNI ,_ 1111,W'N d a_,...,,....,.,, 1M 
belm9wasw. ■ Thl••6 • - - lirlel~NICIClftlllffil9~DIIWelllllli.,,_,,.a.,•••a ■ ,-,m.-,.. I 
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... .. ...... -=:= 1.-c~r•11r-su,r. MA Ol~SJ 
'=i7 ,c. • 71 340-0J91 

CHE..'HCAL 

;)VII.. t=At""L.VM"" I IVN \.,VMr-vn~ I IVl"I 

Geotecnmcal Drilling and Groundwater Monitor Wells 

o .. U /2)/87 
CHEMICAL, 

1 
EAMES STREE7 , -tL~INGTON, !'IA 

.,. . 
!',jasnua. !',j"1 .:~ec 

1603) llll2 -J6C'. 

1 
IIO!it1HC rJ 2 st-i!> · . em o.. 0n1n; 

fill DEE SW! l l / 13 / 8 7 CDmOt«I ll / 13 / 8 7 ~ P N ~o 51..: ~~.it e Land p "2 · • . Geol00III 
~ 

i IMICMeo.ta w ..... ..-oc:t ltnQI ~·--· -. 
I 

I ' 5~m()le s_,., Ate.. Fa:a Sll,a ' 
I - I 'JC I :ltOf!I 111.) r P-ent111t1011 tncne, = VraJ6J ~o, tt Sc. nlO' 11b:t St,,.. I I - ~fl. 

i . ; v O" - l 0 3-.:.- .1..00•~~ li&Ur, ... ... na .;0 11ai..wa :,ANl) sc:ne I i .......... ,. "' T' r.-.,.. '"l"lnr ••r,.... ' . . ' : • J" - 2 'O" I q_9 I .'\. l 'O"· 
I ' ; 2'::l"- '- , D" ,;,_7_7_(,, Medium d•tae • dry eo wee, fine SAND, 

! 

I -
trace to so .. icor1an1c •1lt. I I 5 3 I ". {')'' - Ci• O" 6-7 I 

I ' .:. I 5 'O"- 7 'O" 7-10-10-12 I 

! (D I I I 
5 7'0 11

- 9'0" l0-14-11-15 ' i : 
10 6 9'0"- 10'0" 7-7 

I I I 7 10'0"- l2'0" 6-9-9-8 I 
I w 

9 12'0"-12'10" 27-120/ 4" (• JZ' O"fJ Hf!i.i2;~0, • .;-i;ii•t .. ~im-i~trir'.;ii_t-.. . 
I R.1..tn '.1 1 13'0"- 14'0" 18 m.: n. / 1 OOi;- lJ'O" Run •1 ft.A. 1•~ AO~ tr01a ~., l l 14'0"-. 15 ' 0" 21 n. / 

to J..) . 
'5 - Ill oot Recovery 11" /24" • 75% ----· I I 15 ' 0" End of borin1 at 15 'O." I -----t-· 

' ~- Sec vell poinc at 15'0" I I 

I . Water level &C 5' 7 .. upon C011l)let1on 

' 

t 
20 1 

: i<l•ll Materi&lai " i 
l - 2" PVC end plus ' 
l - 10' Jt 2" p.vc •crean ~; 
2 - S' X 2" PVC r1.aer I 

25 l - protac:tive lock1n1 caaing 
l baa - aakrace aand 
l baa - Portland ce .. nc 
3 bas• - dlica aand 
2 pail•- benconi.te pellets 

30 l bas - bentonite povder 

35 

- -· 
~ 

Yv,f of Ianni ~5'a: Hob-Slllft-,.S-. 6i 
~nloll %rva111 0....-1111~,wl.) C1t•J1..._ ... ,_ft.l 

T~0101~ 01D nwy ~ 30-,500.,.. 0.2....,1111 ···-SOfflt 10 ID~ ~1:1101.DDa 0.50~D=a 2••- t5 ID II 'My Slrfl 
Al\\1-, 10 ~ 1011130 ..... 0... ........... 0.-IIHMI 

Stlnlslftl""•w•(S!'I') • wo,,..._..,.r 
..,_. .. ..,r-.111i11111 •,rlOl'I • ro.o. a 1WUl _ _,...,~--..l'Cl!9d- / ·.., .. 

. ~ 

The :.'fflSlnCPtf'CMa911 ~ II) ~1011ir4•ladlftlWOCll .... iOiillft.:ao,.JIW,___ ..... ■ ..._..W_...., 'MY Cllll'tlC!ee 
ll'Y llffit al ,.ai and__. lddrlcl OUfflO e. Gnliftg pracaa. I wi-. ..... n3ic:a0.ftllr.,.., .. __,. IO C . aid ..... d .- ISUfllO'I wntn 1M 
Donr,g was w . I The 111.-C:#IO" ._ .,_. N ww• ....-..--.i • .,,_ ...... n 1•1 •,_,DI pldull.. I . 
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_::.:_ ' -'! ::l·Ot"'ff ' Dr =·= _ec- ,,,Stfr MA 0145J 
~ 617) &40-0391 

SOfL EXPLORATION CORPORATION 
Geotechr11cal Drilling and Groundwater Monitor Wells 

,3 •l"'9&11s ;:'. 

"-iasn..,a. N~ :i3C6C 
(60J) !82•:J6C l 

'Ji.I~ CHEMICAL 0• ll/23/87 JOCI NO. a 7 - a 9 1 
...:c:Jl,CI' ::::.rn CHEMICAL, EA.MIS STREET, ;..·1uHSG70N, !iA 

SL-)1"1 I 
SOllltNG ;ype f 2 61 

NO.SL:. l ~ .a. t e L~ndfill DEEP fJ Stan CcmOlf!t ~ . Geoiooitr • C -Om l l /20/ 87 l l /20/87 Ontan; p N D 

- S...Dca »II 11'4/0t ~ sum ~c,,• . 
! 5imm ... ~ µsing Strm . 11· ~ lnc:MS 8to.t = llisulj ~OI t$ Soi ll'4b' F\:a $t,m : ~01 Oecm (It) P-1< II. w 

j • i ] Io·•- 0 6" ' l l H""' l I i-

: • A I ') . S"- 2' O" 2-2-J u I) l.oo••• ll\01.S~ • : in• !:i.\ND , soma 1.norg~ni.: 
.:_ I ; I Ott- JI 6" 3-J-4- silt, tt'&Ct t'OOt m.atter. 

_. _......, 
;2A I J'6"- 4'0" 5 

I J' 6" 
! Medium denae, dry to vet, medium 3 I 5 ' 0"- .7 'O" 9-ll-ll-L2 to 

I coaru SAND. s011• fin• sand, tt'&Ce 
~ 7 • O"- 9'0° LS-L0-8-l2 1n0r1anic silt, and medium &ravel. 

•,;, 
(j) 5 10'0"- 12'0" 5-5-6-6 

5 12'0"- 13'6" 7-13-10-
6A 13'6"- 11. 'O" 21 I 

I 
•( 

7115'0"- l 7 'O" 14-17-ll.•12 ' I 
I 

8 17'0"- 17' 7" 2!,-120/1" lrr:f" 11ery c1eMa, wet, tl.ll• tc .. cu.wa ~AlUJ, 

- 1011• m•fiua _fo ciar•• !&fvel, :ng . norran -~ •1 t. av co •• an ouJ.a.rs. 
.!O R~ :n •11 19'0"- 20'0." 6 Ill fl, / oot 19 1 0" Run. I l NX COil.ED llOa f roa l 9 ' to 21 

20'0"- 21'0" 10 Ill n. / oot Recovery 14"/24" • 58.3% 
~ 

2 l ' O" End cf bor1111 at 21'0" 
Set vall point &t 21'0" 
lil&ter le••l at 12'6" upon com;,lition 

25 

-- Well H.ateriala; 
l - 2" PVC end plus. 
l - 10' X 2" PVC screen 

JO 1 - 10' X 2" PVC t'i.Hr 
1 - 5' . X 2" PVC r11er 
l - protective lockin1 ·caain& 
1 bas - ••kr•t:• •and 
2 b&II • Port:land ceMnt 

JS 2 ba1a - silica aand 
l pail - bentonite pellet• 
l ba& - bantonita povdar 

'° 
Type°' lonnt Cuing Sm: HabrSIIIIIMqllSiZlr: 4t 

~niofl~ o...r .... i--.,-tt.) c......w.i-.,-a.1 
r raea o 10 '"'- 011,,..,..,i.a. 30c5CO.. 0112 V., Soil ···-Some IOI)~ UHO~ 0-50~0.. 211,SGI 1S • II '9y Still 
Anc6010~ t01D30MldYIIO... , ........... O.JDHMI 

~ ......... (s,T').WO,llaffllWlllifig30" . 
... ...... r-.iwillaritt•IOnQ • Ta0. ir 1Wl.D._IIIDOfl __ Ulilll ___ ftCIIIO. 

The tnls ana ~ U11G II o.:r'IDI d llld f/lladl al D&lilnn--. •mraoc., ftlll ......S ~ ■ .._... ~ rdcW 11\rf De "'9ald 
Dy llffll t$ ?ft( 1110 - llxlild Oumg 1M ~ p,acaa. I ....... tndii:aO Ille'( w,y 111111 ..... •o· 1 l _,. ----- - W IIMfl N 
oonng WU w.i. I The IV■6: ....... tlPWfl .. IOP'mlffllll......,.. llallWI .. ..,,., ...... ··_:_• llllf • ...... I 

I 
I 
I 
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Geotechnical Drilling and Groundwater Monitor Wells 
.... ,n ... ~ . ..,. ... .:x-e~ 

(6031 aa2-J6C' r 
f _r--:l,f!lf ___ '.l_L_IN-□-n-EM_I_CAL _ _ ________________ o. __ l_l_/_2_3_/""'."S".'.'"7--.ICO-li:.--8-,-_-g_9_1--~it 

! ..xinon . ·JL!N CHD:'f;~, 1 :'.AMES 
f !ORING ::rp• ;2 -·CD 
I MO Su.' f.. t: e Land.fil! DEEP 114 

STREIT, :.-rL'!!NGTON, ~ 

- ~ 11 /1 6/87 
Dat Onlin; 
~ 11/16/87 ~ P.N. 

' . I ~Om W llld/ol' a.oc& MIWII OIICIICICON 
' ~ I 

l ~ Sm,Olf 8lOwl Ac. ~ Sltlll if - I '-lo 
s· Ptfl«l'IDGII lnc:nN ~ . Vaua.l .._.b •er, rs SOI ntbr Acct Slra 

i - Oeot~ 111..1 Pitr fl It 

I I i I O'O"- l I O" 1-2- too■•• 1110i.at TOPSOIL. : 

.... 

1 ; : ,\ I l • o••- 2 'O" 6-6 l 'O" L.oo••• moi.at GYPSUM. \ 
I 1.2 ! 2'0"- 4 '0" J-.:.-4-4 t 

5 3 .!.'0 .. - 4 '0" 120/0" 4. 0·11 Vary dan .. , dry, fine SAllt), som, ~•db~r - 5'0"- 7' O" 15-29-31-36 
(i' j to coar•• 1ravel, and inorganic silt, i 

-~ r 
5 7'0"- 7' S" 41-120/2" 

fav co bbl••. and boulders , 

Ru n ·'1 e o - 9 O" 3 min /foe t 8' O" R.un 11 NX COUD JlOO: from 8' O" l3. O".l 
I 9'0"- 10 o· 3 " 

to 
·o llacavary 14"/60" • 23 . 3% 

10 O"- 11 0 s " 
11'0"- 12'0" 9 " Weatha·r•d and m.any fracturea . 
12'0"- 13 'O" 8 fl 

13'0" End of bor1n1 at 13'0" 

•s;4 Set vall point at 10' 8" (Due to 
~ obatruc~ion in core ho le). 

I Ho vac•r encountered upon c~l•t1on [ 
- r 

20 WallMater1&1a; I . 1 - 2" PVC •nd plus 
l - ,. x 2" ·PVc ecreen ' 
l 10' 2" PVC r1Hr 

\ - X 
l - protective loclc1n1 casing 

~ -

I 25 l ba1 - aalcrete ■and 
2 base - ■111ca aaud ' 
l pail - bancon1te pellet• i. 

! I 
1 . 

JO t 

I 
! 

l 
JS l 

f 
r 
> 
'-,- ' 

' 

'° 
i 
l 

-ry,. ot loMt c.i,;Saa: .--Sllftl'4lfll'Sia 4t I 
i ~,..,, .... -.-s-... ,.1.) e • .-.... ._,.._, ' 

TraO" ~ 0 " • .., t.aall »e500... 0.2..., .. ·•15-SOffll 10 Ill 40!Wt ,aolOLam 0..-50't11rf0.. 2 .... tS•m•Sllff 
!, Mel .010 ~ !O ID 21 llllllull DINI .......... 0.-~HMI 

~Pll-·•CSf'n • MOIIIWIWW ... 3D"' · . · 
...... ,•-Wllllft1rlang ll Z--~ X 1--~------.......... ll!Md. 

ThttermSandPMC11GfllUlldlDOIIC:r'Ol-lftOcrimM_..11'1..,.iCMf .1 .... ,.._ ...... ......,.__.___,ffllYDI~, 
t,y- bffit ot ,,_., llld ... ldCIIICI during Ille GWIQpnall. I w., .- lfdcalO IIIIJ-, 911\ --•,---g l ........ rA DI ainion """'1"' 
tQw,gwuw. ■ n.111•• ,.._,.......fWIDIN:llnal.....,.~ml1'111111._N -...,•• I WflllFlllgrldlll.l 
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- ·-.=:=. !,e =·ontt• Dr. =:= _ec,m,nster. MA 0145J 
~ ,611} ~391 

OLIN CH~CAL 

SOIL EXPLORATION CORPORATION 
Geotechnical Drilling a.nd Groundwater Mon11or Wells 

2:J ft"'Q&113 :S t 
Nunua. N~ 0:3060 

{60:5) !!2·3601 

Oa ll/Z3/87 .IOC~ 87-891 
'):. Di CHEM.I CAL , 

ype 12 ,Wi) 
E.f.MES STREET, IJIL~INGTON, !1J.. 

. 
Stall 11/17/87 COfflolCllt ll/17/87 P.H. I "jQ 5 u lf a. t t Landfill D!:rP VS Fortma,, ~ D.C. 

80AIHQ Otlt Dai, 

. s.....o.a W Md/or NCllrDCi al'III OINC~ • 
1· ~ Sam0tt 8bQ Rte. t?,,ain; Sera 

I 
. 

I 
r p,,, .ac..,,, lndlft 8lowi =- 1/ISUII ldlltllf.:IIIOl'I rJ. Soil ll'4tW' Flock Sll1Q .. '<C./ Ot0!n 1n.J 

Ptr "· 
I ' ' J 'O"- 2 '0" 3-2-.:.-) Loos• to medium dsn~c. dry to moist, i . 

fin• SAND, some inor1anic silt, trace 
I 2 . 2 • o··- .. • 0" 9-5-6-8 

D medium to coarse sand, med1\UII to co~rse 

H ·srav•l, wood, and blaatad rode .. 
. 

3 I 5•011
- 7 'O" 3-3-5-l. 

I 

:. -•o"- 7' S" 120/5" 7 'O' 
Very dea.e, dry co 111011t, fine SANtl, 
.and IHdiua to coarse &ravel, IO!lle ,. 

1.:) ,., 
1norsan1c •1lt, and 1Hd1wn 5 .10'0"- 10'7" ·37-120/l" to c:oar1e 

I snad, fev cobbl••• and b0ulder1, trace 

' weathered rock. 

Rt n Ill 13'0"- 1,' O" 8 m11 . I f1 cc 13'0" Run 11 NX COUJ> IOa froa l3'0" ~0 1.5'6". 
lS l'L' O"- lS'O" 7 m11 • I ti oc Recovery 23"/30 .. 76.6% 

15'0"- 15'6" 5 m1 •It f-
15'6" End of borin1 at 15'6" 

Set well.point at 15'0" . 
No vater a11eowi-terad upou coapletion 

20 NOT! . Water at 14'6" after 24 Hours . 

~.u Matari&la; 
l - 2" PVC and plus 

25 l - 10' JC 2" PVC acrean 
2 - S' JC 2" PVC r1•er 
1 - protective locki.q casin1 ------ l ba1 - ••kr•t• a&nd 
l ba1 - Portland ce .. nt 

JO 2 ba11 - 1ilica ■and 
l pail~ beutonit• pellet• 
j bas - be.utonit• povdar 

NOT! . Thu bole vaa • aecond &CCempt • . 
j5 On the tint &tteapt tbe hole vent off 

due co bla■ced rock.. Hov•d 4'0" forvard. 

'° 
Type of lorillg Can;5'zl: Mcloll Sllffl 14//11« Sia: •• 

flropomon ,..,,.,,. .......... ,..IL) c..... ....... ,. .. , 
Trai::eOm1°' 0 m , \llfy Laa SIIDIOO... o•z-,.111 ···-SOffll 10 a, '(M 'ID 10 LIia 0.50Vlfy0... 2., ... IS ID » ._., 9lill 
Mel'° r:l ~ 10111» ..... o.. , ......... o.» ._ 

~ ..... , •!Sl'Tl • WOl'-'11Wtllng31r . 
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Geotechnical Drilling and Groundwater Monitor Wells 

I :.-...1 JL!N CHtMIC.U.. 0.. ll/23/87 .,cc Ii:>.. 87-891 
_x.anon OLIN CHtHICJJ.. ' • . . ' . 
S~IP«. :ypa f Z ' Call ~ ll/18/87 ~ ~-11/18/87 P.N. D· 

--..-~ 

~~Sul!ate Land!111 OrEP 16 Stall ~ .. SMloilOetl Soll #t4lfJI MChCI urm dNc11~ 
I !! "' 
' :i I 

5&1T101f Biowl Pc ~ Stra I - 6" Pot,~rw,on lnCftlS 8ioifi ~ Visa ldill'l7fato, cl Soi lndO' ~ Stt111 - No :'.)eorn 1ft. l Per ft. 
l 0 0 - 2 0 1-.:.-'--.:. ---- too••• 11101•t I fin• SAND, some 1.norg&ni 
l 2'0"- "l'O" Q-iO- :ilt, trace blasted r ock. , ma di.um to 

·2A 3' Cl"- "'O" 5-4 coar•• 1rav•l• a.nd oraanic silt, mixed 
3 

) . 5'0"- 7 'O" 2-3-J-5 

- 7'0"- 9'0" 7-7-5-6 7 'O" Mad.iwa c1■n••, mc1at, fin• SAND, soma 
I 0r1an1c lilt, trace wood and root Utt 

'0 9'0" 
5 10" 0"- L2' O" '--6-5-5 M■diua den••• dry to ao1at to vet, 

-. ·r, Un■ SAND, trace to •ou 1norran1c sil 
6 12'0"- 14'0" 6-7-7-tl 

'5 ., 15'0"- l 7' O" 35-30-31-44 14 1 6" Very denae·. vat. tin• to coar1e SAND, 

~ 
aou .. diua to coar•e srnel._ hv 
cobble•• and bou.ldera, trace iDOtl&nic 
dlt. -

R,n fl 19'0"- 20'0" 8 m.: n. / oot 19 1 0" JUlU fl IIA_ , . ., 
auQ troa l.!i to 21' • 20 

20'0"- 21'0" 8 Ill: n. / oot lecovar,- 24"/24" 
-

21 '0" End of· boriq ac 21'0" 
Set vell poii1t at 21 'O" / 

~ \lacer level at L2'0" upou collll)letiou 
2~ 

W•ll Haur1ala; 
l - 2" PVC and plu1 
l - 10' X 2" PVC screen 

30 l - 10' X 2" PVC riaer 
l - 5' X 2" PVC ria■r -- l - protective locEi?l1 cu1n1 
1 ba1 · - ••ltrete sand 
l bas - Portland ca .. nt 

lS 3 bas• - silica sand 
1 pail - bantonite pellet, 
t bas - banton1te powder 

'° 
Ty,,e of lonnt c.,,gs.a: ..-.Slllft.-,.Sa: 4i 

,,,.,,..~ .......... ,..., . Cit dc .... ~,-l.) 
Ttaet O ID tfM °'''~Lall· 30 ID 50 0... 0•2\llrylll ···-Some ,0 ID'°" eia ,o L.ooa o.sa-,o... 2., ... . tS•s~• 
""<140 ID~ 1011130 ..... 0.. ......... 0.-11 .... 

~---••(Sl'Tl•WOl,_..~W · ,· 
lcMl•llll'r._w111~r-. • Z-0.0. s lWUl.- .......... lnlll ...... 1-.:1.:.,_ 
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Geotechnieal Drilling and Groundwater Monitor Wells 
Na..,n4,a_ N.:, ::ic&: 

(600) &82 -3601 

I ::;41'1 '.)LIS C~ICAl 0.11/23/87 JOONc. a,-891 
1 t..OCJ!10"' OLl~ CHEMIC.Al., UM!S STilEE!, IJ!l.MINGTON, XA . - . 
I IOl'IIHG :ype f2 Sl.,.71) O• 11/19/87 

c.. Dnliinra cnQJ~. 
NO. 5 u 1.: .t c: e L.lmif111 DEEP 17 SW, ~ 11/19/87 ~ P.N. ~ D. C:. 

ti I S..,.0111 ~ r4lClr lleOrCa lffllll o.::,...,. 
i ~ I 5amott 810.1 MIC. ~ Sum 
I ' 
I 

. 
I 8' Fit! la! lltO'I tncna Slolfl ~ 1/d&JliJ IOll!OflallCII d SOi &l'dbr lloo: $trm - '<o.! Jf00'\ fft.l ~"-

! I • 0'0"- ! '9-" ! 5-2 7_ ,,,_ 17n r ,. 

r- Very dansa, dry, fine SAND, some 

I ' 
inori~r-.ic I il C, .nd medium co ~oll.t'Se 

I ~ I , gravel. fev cobblu and bouldars , era.cl! 

! ;, 7-t.. 7-1 ?nit" 
/ weathered rock.. 

5 ·- ; .. •01t- S ' l" 
I 
I : 

I J i,S'O"- 6. ~" l?0/5" 
! Ru, "l 7'0"- A' O" 6 ... .. I Ir..., ..... 7 'O" Run ll NX CORD> P.OCX from 7'0" t:O 10' O" . 

8 O"- 9'0" lf m n./ •oot Recovery 2r /36" • 77. 7% 

•o 9--.0"- . 10 'O" 10 m. n. / "oot 
10' Oft End of bor1n& at 10' O" 

Set v•ll point at 10'0" 
No vatar encountered upon completion 

15 Well Kat•ri&la; 
1 - 2" PVC end plu1 
1 - 5' z 2" PVC ac:reen 
2 - 5' z 2" nc ri■er 
l - protec:t1v• lockius cu1a1 

20 l bas - ••kr•t• •and . i b&& - Portland ceunt 
2 ba1t - ailica •and 
i pail - bentonit• pell•t• 
t bas - benton1te powder 

25 

NOTE : Thi• hole 1• & ••cond attempt. 
On th• first atteapt th• hola va• c:orad 
2' to s' . vi.th cobblu and bouldars. 

JO Moved 3'0" and •tart•d nev hola. 

.._ - . 
JS 

'° 
-ry,. of lonnt Cu,ng5'a: ....... ..,si.: 41 
~~, .. .......... ,..., C-...1111 ... ,.1.) 

r,... 013 ~ 0!D4""1Lal 30 ti 50 One @112:z1111 ···-Soffll 90II~ '" 10 l.aat 0-50-,0... 2•• tS•»-.,91« 
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Geotechn1cal Drilling and Groundwater Monitor Wells 

0• 11 / ZJ/87 JOO No. 

• E.AXES STR!E1, :.l!L~ISGTON, !'{A 

~U"U&. N,.:. :30t 
(600) M2 -J6i: 

I 
87-89l 

-' IO~ •YP• Ii 5i...-41it. 
~ll/19/87 g:Ol«tl l / 19 / 87 Dnilitlq 

~ · 0 . (. 
·, I 

P.N , MOSul!&t1 La.nd!ill DE!P '!'8 ~ 

? I s....c.a Soil n,;a, beon,ca sawca -■-c:J 111acw• ·◄ . 
0 5&!'111)11 SiOw1 ~ -~ Strita I T --- 9 • Pwntlr UO'I tnc:nn °o:r - ~ Ote111 (ft.I Flott II. 

y_,.. IOll11hc:arD'I rJ. SOIi ~ ~ $nm 

' O'O"- ~, 0 .. 5-7-ll-9 :-1.eal.WD. d.cnse, ary, :1.na ::iAN!.l, some 
~ - "' medium to co&rs• sand, fine &ravel, I 

I 
· .:1 l cue• cob~lu i.1 roor tftH•r. inorganic I anti or2an c 5 t. . 

'R " ~ :/ I . 1 'O" - "'' n" 4 min /fo cc . J. o•.• R.Wl 11 NX CORE.I) llOCX from :l'O" to 6 'O". 
s ... '0"- 5 'O" ' 7 min /fo cc Recovery · 26" / 36" • 72.2% 

r 5'0"- 6' O" 9 :nin /fo ct Fractures. 
6 0 End of bor1n1 &t 6 1 O" 

Set vcll point &t 6 1 0-" 

l No vater encountered upon c:ocplction 
10 

Well Material•i 

1 l - 2" PVC end plu1 
l - 5' X 2" PVC acreell 
l - 5' X 2" PVC riaer 

15 l buffalo baa: ! - I 
l ba1 - ••ltr•t• aand i 

·1 bas - silica aand 

~ t pail - bentanit• pellet• ! 

20 i . 
' 

.. 

' 
2S 1 

' i 

' ' t 
JO l 

J 

I 
35 

! 
l 

: 
i 

'° i 
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